Pharmacokinetic characterization of a pig model of ciclosporin A nephrotoxicity following intravenous administration.
Recently, we investigated pharmacokinetics and acute nephrotoxicity of oral ciclosporin A (CsA) in pigs. We found that pigs require higher oral CsA doses to obtain comparable area under the concentration versus time curve (AUC) levels to renal transplant patients. The purpose of this study was to examine pharmacokinetics and possible acute renal effects of intravenous CsA in order to further characterize the pig as a model of CsA nephrotoxicity. Twenty-eight pigs were randomized into four groups: control and three groups subjected to a single CsA infusion at 3, 6, or 9 mg kg(-1). Blood samples for determination of whole blood CsA concentrations were collected over 7 h under general anaesthesia. At 0, 2, and 5 h, we measured blood pressure, serum creatinine, and haemoglobin, as well as renal blood flow (RBF), relative glomerular filtration rate (rGFR), and kidney volume using magnetic resonance imaging. CsA distribution exhibited two-compartmental behaviour. Compared to renal transplant patients, pigs had approximately the same total clearance of CsA (mean 0.31-0.34lh(-1)kg(-1)), which yields comparable AUC after equivalent dosage in both species. However, the volume of distribution at steady state (mean 1.9-3.0lkg(-1)) was lower in pigs. RBF remained stable in all groups, whereas rGFR decreased in all groups reaching statistical significance in the controls. Pigs require approximately the same intravenous CsA doses to obtain comparable total AUC to renal transplant patients. Single CsA infusion up to 9 mg kg(-1) for 1h has no deteriorating effect on renal haemodynamics and function.